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Chapter 1: Introduction and Statement of the Problem
Vocabulary is an essential component of reading comprehension (National Reading
Panel, 2000) and myriad methods for teaching vocabulary are used in the classroom. In
morphological or structural analysis-based approaches, students learn to examine word parts in
order to infer meanings of unfamiliar words (Baumann et al., 2003). While research confirms
that metalinguistic strategies like morphology help typical readers understand text (Hiebert,
2020), fewer studies have examined the outcomes of morphological instruction on students who
read below grade level. This paper examines whether morphology is an effective intervention for
struggling readers.
Statement of the Problem
In its Big 5 report, the National Reading Panel (2000) identified vocabulary instruction as
one of five effective methods for teaching reading, and Roots/Affixes Analysis is one of 21
vocabulary strategies highlighted. However, in Section 4-2, the panel admits that it “did not
focus on special populations such as children whose first language is not English and children
with learning disabilities. . . [and] cannot say that its conclusions are relevant to them” (National
Reading Panel, 2000). Because the panel was unable to generalize its conclusions to populations
with special needs, this paper reviews research on morphology vocabulary instruction as an
intervention to improve comprehension for struggling readers.
Morphological awareness is important because it helps students infer word meanings,
moving vocabulary learning away from practices that are teacher centered and definition
focused. Newton (2018) argued that teachers who incorporated morphology into their vocabulary
instruction observed “significant changes in their Spanish-speaking students’ engagement with
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vocabulary and increased independence as problem-solvers when they taught from a
metalinguistic approach” (p. 6). Additionally, Ramirez et al. (2013) reported that among
kindergarten students from low-income neighborhoods, the most significant gains arising from
morphological awareness training were greatest in students in the low ability group. Students
must comprehend increasingly complex vocabulary as they read to learn science and other
middle and high school textbooks, and morphological analysis may be a strategy for addressing
these needs. Morphology-based vocabulary instruction helps students understand that words may
consist of parts, vis. roots, prefixes, and suffixes, and it provides assistance in deriving word
meanings from etymological elements (Kieffer & Lesaux, 2007).
Historical Context and Overview
Over the decades, the effects of providing struggling readers with the metalinguistic
intervention of morphology is a recurrent theme. Interest in the topic increased during the 1990s,
and a high percentage of the articles were published after the year 2000.
The focus of research related to morphological awareness has changed over time. More
recent studies address the needs of struggling readers, including students where English is not
primarily spoken in the home. This pattern is consistent with changes in population
demographics. Over the last 2 decades, English Language Learner students rose from 8.1% in
2000 to 10.1% in 2017 (National Center for Education Statistics, 2000).
Nunes et al. (2006) reported that morphemic analysis is not routinely or explicitly taught
in the classroom, and Newton (2018) argued that many teachers are unaware of the morphemic
structure of academic language, and, thus, they fail to teach vocabulary using this studentcentered approach. Morris et al. (2010) affirmed that few studies have documented the
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effectiveness of morphology instruction on students who read below grade level because of
disabilities, alternative language constructions, or language impoverishment. The authors
contended that linguistically informed reading interventions that incorporate morphology are
superior to phonologically-based strategies. In this paper, I examine the effects of morphology
instruction on the reading comprehension of struggling readers. The specific focus for this
review is the efficacy of morphologically-based strategies for students with reading disabilities,
students from language impoverished backgrounds, and students whose second language is
English. I hypothesize that reading instruction which incorporates learning the meanings of
individual word parts is an effective practice for struggling readers.
Significance of the Research and Practical Consequences
In this section, I address applied outcomes this paper may have for students, teachers, and
special education administrators. Morphological awareness has the potential to improve reading
comprehension for struggling students, inform teachers of effective, evidence-based vocabulary
strategies, and change the way school districts make decisions regarding reading curriculum and
resource allocation for literacy instruction.
Adding the metalinguistic component of morphological awareness to literacy curriculum
may have positive effects on students in terms of commitment and learning. Wolter and Dilworth
(2013) found that morphology helped second-grade students segment words into understandable
units, and it also “facilitated the decoding of potentially ambiguous sound-letter associations not
easily interpretable when applying an orthographic-phonological pattern strategy alone” (p. 83).
Reading programs that include a morphology component have been demonstrated to improve
reading comprehension, even by several grade levels (Woodruff et al. 2002).
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Vocabulary lessons that teach students to parse words into their Latin and Greek
components are essentially metalinguistic, student directed, solutions-based, and collaborative
(Newton, 2018). Information about incorporating morphological awareness into reading
instruction may inform reading specialists of evidence-based practices that are effective with
struggling readers and provide reading teachers with guidance in curriculum selection and lesson
planning. Palumbo et al. (2015) report that 90% of words students encounter in school textbooks
are formed from fewer than a dozen prefixes and suffixes. Teachers can use this knowledge to
help students construct meaning as students move from learning to read to reading to learn.
Teachers are directed to include vocabulary instruction during reading lessons (National Reading
Panel, 2000), and morphological strategies are a means for teaching vocabulary. Teachers who
work with students who have reading disabilities, with students who enter school with a
language deficit, or with students who are bilingual may learn how to incorporate morphology
into vocabulary instruction.
As a metalinguistic vocabulary strategy that has shown promising results with struggling
readers (Woodruff et al., 2002), morphological awareness has implications for special education
administrators. Morris et al. (2010) asserted that reading interventions with a morphological
component are superior to reading instruction that emphasizes phonology. Administrators use
such data when making decisions about language arts curriculum, reading staff, and student
literacy outcomes. With specific learning disabilities as the largest disability area in special
education (National Center for Education Statistics, 2020), knowledge of efficacious reading
methods may assist special education decision makers to prioritize finding efficient methods to
help students with learning disabilities achieve desired reading levels. Additionally, having
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access to proven literacy interventions may help school districts move students with disruptive
behaviors away from Emotional Behavioral Disorder diagnoses and toward evidence-based
literacy interventions to help these students achieve school success and improved conduct.
Glossary
Metalinguistic awareness is “the ability to reflect on language” (Spataro et al., 2018,
p. 2).
Morphemes are the smallest units of language that have meaning (Goodwin et al., 2010).
Morphological awareness is the knowledge that words are composed of parts derived
primarily from Latin and Greek roots, and these parts may be combined to form a multiplicity of
words (Park et al., 2014).
Morphology is the study of word parts (morphemes), or roots and affixes. According to
Nunes et al. (2006), the root or base is “. . . the basic part of the word that remains when all
derivational and inflectional affixes have been removed” (p. 5). Affixes are prefixes and suffixes.
Structural analysis is another term for morphological awareness, or the ability to
recognize and understand word parts (Park et al., 2014).
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Chapter 2: Review of the Literature
Many students read well below their grade level, and their reading difficulties negatively
impact their learning in content areas and their lives outside of school. According to National
Assessment of Educational Progress ([NAEP], 2019), while 45% of fourth-grade White students
read at or above NAEP proficient levels, only 18% of African American students, 23% of
Hispanic students, and 19% of American Indian students did. For teachers working with
struggling readers, the challenge is to find effective, research-informed practices to facilitate
reading comprehension and academic success. This review examines the efficacy of
morphological awareness as an intervention to help struggling students understand vocabulary
and activate reading comprehension.
According to the National Reading Panel, the Common Core State Standards Initiative
(2021), and the Minnesota Department of Education (2020), morphological awareness is a
fundamental reading skill. The National Reading Panel identified vocabulary and comprehension
as two of five essential literacy components. The panel reported that vocabulary instruction
promotes reading comprehension and endorsed the metalinguistic practices of active student
engagement and explicit vocabulary instruction. Common Core State Standards Initiative
classifies the understanding of roots and affixes as a foundational reading skill in grades 3
through 12. Third graders are expected to “identify and know the meaning of the most common
prefixes and derivational suffixes.” Fourth- and fifth-graders are expected to use morphology to
read unfamiliar words. Sixth- through 12-graders are expected to interpret the meanings of
technical terms. Finally, the Minnesota Department of Education (2020) specified morphological
awareness as a foundational reading skill in grades 2 through 6. Decoding multisyllabic words
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with affixes is a second-grade benchmark. In grade 3, students should “know the meaning of, and
read words with common prefixes and suffixes” (p. 27). In grades 4 through 6, students are
expected to use Anglo Saxon, French/Latin, and Greek word origins to decode words.
Organization of the Review
This literature is organized topically. The review reveals two patterns across the studies.
First, research addresses students across grade levels, vis., elementary school, middle school, and
high school. Additionally, research targets students with various academic challenges, including
learning disabilities, language impoverishment, and bilingual backgrounds. However, since these
challenges are represented in kindergarten through high school and overlap across research, the
studies are presented in clusters by grade level. Within each grouping, individual studies are
organized chronologically.
Scope of the Review
To identify articles for review and analysis, I completed computational searches of the
Directory of Open Access Journals (DOAJ), the APA PsycNet, the St. Cloud State University
online library, Google Scholar, PubMed, and the Education Resources Information Center
(ERIC). Searches were further delimited by purpose, by participants, and by method. The
retrieved studies were original research on morphological awareness interventions for struggling
readers in grades kindergarten through high school. Articles were excluded if they did not
include pre-testing, intervention, and post-testing. Literature reviews and meta-analyses were not
reviewed. However, the reference list from a meta-analysis was used to identify fugitive research
through bibliographic branching. The participants in the studies were reading below expected
levels or were at risk for developing reading difficulties and students from homes where English
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is not the dominant language. In most cases, students were referred based on poor or unexpected
reading progress.
Methodological and Functional Delimitations
To facilitate the analysis, methodological and functional criteria were considered to
ensure that shared parameters were extant. Sample size was not a methodological delimitation.
No limits were put on sample size. The number of participants ranges from 16 to 768. The
studies were not delimited to readers of English. As a result, one Danish study and one
Norwegian study are included in the review.
Patterns in Publication
The studies included in the primary review were published between 1999 and 2018.
Seventy-five percent of the retrieved articles are less than a decade old.
To establish a historical context for the analysis, I computationally searched Google
Scholar and specified a search range from 1900 to 1960. Berko (1958) investigated the process
by which young readers acquire English rules for plurals, verb tense, and possessives. Struggling
readers are not included in this study. Newfield and Schlanger (1968) conducted a seminal study
on the use of morphological analysis with struggling readers. Various approaches for learning
English morphology are described. Students who read within a typical range and students who
read below grade level due to developmental and cognitive delays are compared and contrasted.
The authors do not recommend specific strategies or interventions. In addition, Templeton and
Scarborough-Franks (1985) showed a relation between spelling ability and derivational
morphology awareness among students in grades 6 and 10 who were both good and bad spellers.
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Directory of open access journals (DOAJ). When I completed a search on DOAJ using
morphology as the descriptor, I received 64,433 hits. To reduce the number of retrieved
materials, I conducted a subsequent search using the phrase morphological awareness and
vocabulary and received 34 hits. Although I found three articles related to morphology
instruction, I found no articles for morphology interventions for struggling readers. Additional
DOAJ searches with the descriptors morphology and reading (225 hits), reading comprehension
and morphology (22 hits), morphological awareness and reading (69 hits), metalinguistic
awareness and reading comprehension (15 hits), and morphological awareness and reading
comprehension (32 hits) yielded no relevant results.
APA PsycNet. I used the search engine APA PsycNet, where I conducted three advanced
searches using the double descriptors “morphological awareness and vocabulary,”
“morphological awareness and reading comprehension,” and “morphology and reading
intervention.” I received 371, 288, and 2 hits respectively, but found no articles pertaining to
morphology as a reading intervention.
St. Cloud State University online library. I searched the St. Cloud State University
online library, completed fourteen searches, and found ten articles. First, I did an advanced
search using “title contains morphology and title contains reading comprehension,” received five
hits, but found no articles. I conducted an advanced search using the descriptor “title contains
morphology and vocabulary,” received 35 hits, but found no articles for my research. Next, I
entered the descriptor “subject contains morphology and subject contains reading intervention.”
The search yielded 67 hits, and I found the article A Meta-Analysis of Morphological
Interventions: Effects on Literacy Achievement of Children with Literacy Difficulties (Goodwin
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& Ahn, 2010); I used the works cited section for bibliographic branching. When I entered the
descriptor “title contains morphology intervention and any field contains reading,” I got four hits
and found the article Morphological Awareness Intervention with Kindergarteners and First and
Second Grade Students from Low SES Homes: A Small Efficacy Study (Apel & Diehm, 2013).
Then I entered the descriptor “subject contains morphology and subject contains reading
comprehension and any field contains low SES.” I got 25 hits and found the article The Effects of
an Intensive Reading Intervention on the Decoding Skills of High School Students with Reading
Deficits (Woodruff et al., 2002). I was unsuccessful in locating articles when I entered the
descriptors “subject contains morphology and subject contains reading comprehension and any
field contains ELL” (21 hits), “subject contains morphology and subject contains reading
comprehension and any field contains reading disability” (32 hits), and “subject contains
morphology and subject contains reading intervention and any field contains reading disability”
(56 hits). However, when I entered the descriptor morphology reading intervention ELL, I
received 201 hits and found one article: High School Students with Reading Comprehension
Difficulties: Results of a Randomized Control Trial of a Two-Year Reading Intervention (Vaughn
et al., 2014) . When I entered the descriptor “any field contains morphological awareness and
title contains intervention and any field contains reading comprehension,” I got 208 hits and
found two articles: (1) Word Knowledge and Comprehension Effects of an Academic Vocabulary
Intervention for Middle School Students (McKeown et al., 2018), and (2) Multicomponent
Linguistic Awareness Intervention for At-Risk Kindergarteners (Zoski & Erickson, 2017). Then I
entered the descriptor “any field contains disability and subject contains morphological and any
field contains reading intervention and any field contains morphology,” I got 97 hits and found
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the article The Effects of Morphological Awareness Training on Reading, Spelling, and
Vocabulary Skills (Good et al., 2015). Next, I entered the descriptor “author/creator contains
Apel, Kenn and any field contains morphology” and got 30 hits but found only repeat articles. I
did a search “any field contains intervention and any field contains affix and any field contains
reading.” I got 1,311 hits and found the article Building BRIDGES: A Design Experiment to
Improve Reading and United States History Knowledge of Poor Readers in Eighth Grade
(O’Connor et al., 2015). Finally, I entered the descriptor “any field contains intervention and any
field contains affix and any field contains reading and any field contains control group and any
field contains experiment.” I got 321 hits and found two articles: (1) Effects of a ResponseBased, Tiered Framework for Intervening with Struggling Readers in Middle School (Roberts
et al., 2013), and (2) Lexical Quality Matters: Effects of Word Knowledge Instruction on the
Language and Literacy Skills of Third- and Fourth-Grade Poor Readers (Brinchmann et al.,
2016).
Bibliographic branching. I used bibliographic branching to locate fugitive studies, and a
review of the works cited section of A Meta-Analysis of Morphological Interventions: Effects on
Literacy Achievement of Children with Literacy Difficulties (Goodwin & Ahn, 2010) led to the
identification of two additional articles: (1) It’s Never Too Late to Remediate: Teaching Word
Recognition to Students with Reading Disabilities in Grades 4-7 (Abbott & Berninger, 1999) and
(2) The Effects of Morphological Awareness Training on the Reading and Spelling Skills of
Young Dyslexics (Arnbak & Elbro, 2000) .
Google Scholar. Using the Google Scholar search engine, I conducted four searches but
found no articles for my research. My first search was morphology reading intervention; I got
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223,000 hits. I entered “morphological awareness and reading intervention” and got 956 hits.
Then I entered “morphological awareness and reading comprehension” and got two hits but
found no relevant articles. Last, when I entered “morphology and reading intervention and
struggling readers and experimental study,” I got 196 hits but found only repeat articles.
PubMed. The fifth search engine I used was PubMed, where I was unable to find
additional articles. When I entered the descriptor morphological awareness reading intervention,
I got 60 hits but only found repeat articles. When I entered reading intervention for struggling
readers, I got four hits, but found no relevant articles.
ERIC. The final search engine I used was Education Resources Information Center
(ERIC), where four searches yielded one article. I entered the descriptor morphological
awareness and got 514 hits. When I refined the descriptor to morphological awareness and
reading, I got 415 hits. Then I entered morphological awareness and reading intervention and
got 66 hits but found only repeat articles. Finally, I entered the descriptor morphological
awareness intervention, got 82 hits, and found the article The Effects of a Multilinguistic
Morphological Awareness Approach for Improving Language and Literacy (Wolter & Dilworth,
2013).
Author search. I noticed that researcher Kenn Apel completed a number of studies on
morphological awareness and was frequently cited in the concomitant literature. Because of
these patterns, I completed a computational search on the St. Cloud State University online
library. Using the search “author/creator contains Apel, Kenn and any field contains
morphology,” I located 30 studies, but located no new articles.
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Major Researchers/Theorists
Results from computational and manual searches for appropriate studies revealed a
number of patterns within the authorship of the articles. Professor Jean Berko Gleason wrote the
seminal study on morphological awareness, with her 1958 article The Child’s Learning of
English Morphology. The topic continues to be actively investigated, and a number of
researchers have contributed significantly to the literature on morphological awareness as an
intervention for reading comprehension. From 2007 to 2017, Professor Michael Kieffer
published 11 articles on morphological awareness for struggling readers. Between 2009 and
2020, Professor Kenn Apel, Ph.D., published seven articles. Professor Emily Diehm, Ph.D., also
contributed to the subject, publishing five articles in the last decade.
Presentation of the Existing Studies
The purpose of this literature review is to examine the impact of morphological-based
literacy interventions on text comprehension for struggling readers. In this section, I review 12
scholarly articles that determine the effectiveness of these interventions. Studies are presented in
ascending chronological order under three categories of student grade level: elementary, middle,
and high school.
Interventions for Elementary School Students
Abbott and Berninger (1999) theorized that students with significant learning disabilities
in fourth through seventh grades would improve their reading if they received metalinguistic
awareness instruction. In this 4-month University of Washington study, 20 students with
significant reading disabilities participated in 16 1-hour tutoring sessions. The experimental
group received morphological awareness and syllabication training, but the control group did
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not. Both groups were trained in orthography, phonology, and oral reading. In terms of progress
made on passage comprehension, both groups improved similarly. The control group gained an
average of 8.1 points, while the experimental group gained 8.5 points. However, in terms of
percentage gains, the control group made an average gain of 10.05% while the experimental
group made an average gain of 9.73% (Figure 1). Therefore, this study does not support the
hypothesis that morphological awareness helps struggling readers improve reading
comprehension more than other interventions.

Figure 1
Abbott & Berninger Pretest and Posttest Passage Comprehension Scores

Abbott and Berninger (1999)
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Arnbak and Elbro (2000) studied 60 fourth- and fifth-grade students with dyslexia who
were referred by their remedial reading teacher. This study took place in Copenhagen, and the
students spoke Danish. The goal was to see if morphological awareness of spoken language
could lead to improved reading comprehension and spelling. Small groups of one to four
students were trained in phonology, spelling, and oral and silent reading, with the experimental
group receiving 36 15-minute morphological awareness lessons. At the end of 12 weeks, the
experimental group made more gains in morphological awareness, spelling, and reading
comprehension than the control group. In terms of text comprehension, the experimental group
improved their reading scores by an average of 36%, compared to a 24%increase by the control
group (Figure 2).

Figure 2
Arnbak & Elbro Pretest and Posttest Passage Comprehension Scores

Arnbak and Elbro (2000)
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Utah researchers Wolter and Dilworth (2013) investigated 27 second-graders with
spelling and reading deficits to determine if morphology–in addition to phonology and
orthography–could improve comprehension and spelling for struggling readers. This study took
place during a summer literacy camp, where small groups of five students received 90 minutes of
intervention over 9 weekdays. All students received phonology and orthography instruction, but
the experimental group also received morphological awareness training. Both groups improved,
but the morphology intervention group saw greater reading gains, increasing comprehension by
5.7%, versus less than 1% for the control group (Figure 3).

Figure 3
Wolter & Dilworth Pretest and Posttest Passage Comprehension Scores

Wolter and Dilworth (2013)
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The goal of a 2013 study by Apel and Diehm was to determine, among other things, if
morphological awareness training for young elementary students would improve their reading
comprehension. Intervention was provided to 151 kindergarten, first-, and second-graders; 74%
of students were from low SES backgrounds, and 75% were African American. In the
experimental group, students were provided with affix training 25 minutes a day, 4 times a week,
for 8 weeks. The control group received regular language arts instruction. Although students in
the experimental group improved significantly in affix identification (a 165% increase for the
experimental group versus 33% for the control group), silent reading comprehension scores were
not as meaningful: the experimental group made gains of 34% versus 26% for the control group
(Figure 4).

Figure 4
Apel & Diehm Pretest and Posttest Silent Reading Comprehension Scores

Apel & Diehm (2013)
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Good et al. (2015) provided a morphological awareness intervention to elementary
students with language disabilities. Sixteen third-graders participated in this 10-week
intervention in Arkansas, where the first author, a speech language pathologist, worked with
groups of two to four students on lessons consisting of word sorts, word searches, spelling
instruction, and review. In addition, the experimental group received explicit morphological
awareness training. Following the intervention, the experimental group’s reading comprehension
scores improved by 17.1%, versus 12.3% for the control group (Figure 5), leading the authors to
conclude that morphological awareness in young elementary students promotes reading growth,
but not at statistically significant levels. In addition, they admitted that “it is unknown which
component(s) of the treatment program was most conducive to producing growth in reading
skills” (p. 149).
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Figure 5
Good et al. Pretest and Posttest Reading Scores

Good et al. (2015)
Brinchmann et al. (2016) investigated third- and fourth-grade struggling readers in
Norway; the Norwegian language is similar to English and shares morphemes like -er and -ing.
In this 10-week study, 59 struggling readers met with teachers for 60 minutes three times a week
in small groups of five to nine students. Morphology, phonology, and orthography instruction
was embedded in science, language arts, history, and social studies curriculum. A control group
continued in the regular curriculum. The experimental group improved reading comprehension
scores by 24.4%, compared to 15.3% for the control group (Figure 6). The authors reported that
reading comprehension posttest scores for the experimental group were encouraging, given that
“tests of reading comprehension are often insensitive with regard to detecting intervention
effects, and intervention studies rarely produce transfer effects on such measures” (p. 177).
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Figure 6
Brinchmann et al. Pretest and Posttest Reading Comprehension Scores

Brinchmann et al. (2016)
Zoski and Erickson (2017) designed a study for kindergarten English language learners at
risk for reading difficulties. Three separate reading interventions were implemented: one
consisted of phonological awareness, letter knowledge, and morphological awareness; a second
was structured around phonological awareness and letter knowledge; a third involved
morphological awareness alone. Seventeen students from a low SES school district in rural North
Carolina participated in the study, and 59% were Spanish-speaking English language learners. In
this 6-week intervention, the first author (a speech language pathologist) and a graduate student
delivered 12 hours of instruction to small groups of four to five students, providing 30-minute
lessons four times per week. Posttest reading scores indicated that students in the phonological
awareness and letter knowledge group performed best, increasing reading comprehension by
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222%. The phonological awareness/letter knowledge/morphological awareness group came next,
improving average reading scores by 154% The morphology-only group made an average
increase of 139% (Figure 7). According to the authors, “The results. . . suggest that at-risk
kindergarten students build important literacy skills when they are provided with PA, LK, and
MA intervention” (p. 169).
Figure 7
Zoski & Erickson Pretest and Posttest Reading Scores

Zoski & Erickson (2017)

Interventions for Middle School Students
Roberts et al. (2013) directed a study with 768 struggling readers in seven Southwestern
urban middle schools. According to the authors, remediating reading challenges of older students
has proven difficult. In this 3-year study, 82% of struggling readers were low SES, 18% were
English language learners, and 90% were Hispanic or African American. The experimental
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group received intervention in word study (morphology), vocabulary, syntax, and comprehension
and were taught affix identification through the REWARDS program--a short-term reading
program for students in grades 4 through 12 who struggle with reading multisyllabic words and
comprehending text. A control group continued in the regular curriculum. At the end of three
years, the treatment group improved reading comprehension scores by an average of 4.6, while
the control group’s average score decreased by 3.9 (Figure 8).
Figure 8
Roberts et al. Pretest and Posttest Passage Comprehension Scores

Roberts et al. (2013)
O’Connor et al. (2015) used the BRIDGES program (Building Reading Interventions
Designed for General Education Subjects) in their research with eighth grade struggling readers.
This study took place in a Southwestern urban school district, where half the students came from
low SES households. Criteria for participation included low state test scores and low or failing

27
history grades. Instead of a typical control group, where students similar to the experimental
group are given an alternate treatment, the experimental group’s pre- and post-test scores were
compared to the scores of their peers in the mainstream history class. During the intervention,
five teachers worked with 38 students; 22 had documented disabilities, 25 were Hispanic, and
half were English language learners. Small groups of students worked on reading within the
framework of their history curriculum, with a focus on morphology, vocabulary, decoding,
context clues, and cause and effect relationships. After 15weeks of intervention, the experimental
group demonstrated improvement in vocabulary and cause and effect; however, students in the
mainstream history class increased their reading comprehension by an average of 9.97%, versus
an average gain of 5.2% for the experimental group (Figure 9).
Figure 9
O’Connor et al. Pretest and Posttest Silent Contextual Reading Fluency Scores

O’Connor et al. (2015)
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McKeown et al. (2018) investigated whether reading comprehension for struggling
middle school students could be facilitated through rich vocabulary instruction. In this 2-year
study, three teachers used the RAVE vocabulary intervention with a group of sixth- and seventhgraders in a working-class community in the Northeast. More than half the students were low
SES, and 25% were African American. Student participation included 105 students in Year 1 and
87 students in Year 2, with some overlap of students from year one participating a second year.
In 10- to 20-minute lessons, students explored the meaning, usage, context, and morphology of
tier two words from the Academic Word List. A control group received a comparable amount of
vocabulary instruction through the regular language arts curriculum. Posttests identified reading
comprehension gains of 2.7%for the experimental group and 1.6% for the control group (Figure
10), confirming the researchers’ belief that “students developed more efficient semantic access to
instructed words. . . [making them] more readily available for comprehension processing when
encountered in text” (p. 608).
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Figure 10
McKeown et al. Pretest and Posttest Gates-MacGinitie Reading Test Scores

McKeown et al. (2018)
Interventions for High School Students
Woodruff et al. (2002) investigated the effectiveness of the Word Identification Strategy,
a University of Kansas morphology-based reading intervention. In this 4- to 8-week study, 62
ninth-grade struggling readers took part in either the Word Identification Strategy or a control
group, where they continued with their regular language arts curriculum. Students participating
in the Word Identification Strategy improved their decoding skills by an average of 3.9 grade
levels, while students in the control group gained an average of less than half of a grade level
(Figure 11), supporting the authors’ conclusion that “intense strategy instruction within a
relatively short period of time can boost students' decoding skills by several grade levels” (p. 1).
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Figure 11
Woodruff et al. Pretest and Posttest Reading Decoding Scores

Woodruff et al. (2002)
Vaughn et al. (2014) conducted research with 375 ninth- and tenth-grade students from a
large city in the Southwest. Students were of minority descent and low SES backgrounds, and
some were English language learners. They were identified for the study by failing a state skills
test or core curriculum class. During this 2-year intervention, experienced literacy teachers
worked with the experimental group on word study (morphology) using the REWARDS Plus
program. In addition, vocabulary, comprehension, and engagement were addressed. In all, the
experimental group received 320 50-minute lessons, while the control group continued with their
regular language arts studies. Findings revealed that the experimental group improved reading
comprehension scores by 5.8%, compared to the control group, who improved by less than 1%
(Figure 12). According to the article, this treatment “represents one of the few successful
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interventions with high school struggling readers and the only positive experimental finding of
an extensive reading intervention (more than 1 year) in a high school setting” (p. 554).
Figure 12
Vaughn et al. Pretest and Posttest Reading Comprehension Scores

Vaughn et al. (2014)
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Chapter 3: Conclusions and Recommendations
This literature review examines morphological awareness as an intervention to improve
text comprehension for struggling readers. In Chapter 1, the research questions and significance
of the study were addressed. In Chapter 2, studies examining the efficacy of morphology as a
reading intervention were presented and analyzed. In Chapter 3, findings from the analysis will
be presented, and implications of the research will be addressed. I hypothesized that the
experimental groups’ average reading comprehension scores would increase at a greater rate than
students in control groups.
Summary of Findings
In nine of the studies–Arnbak and Elbro (2000), Wolter and Dilworth (2013), Apel and
Diehm (2013), Good et al. (2015), Brinchmann et al. (2016), Roberts et al. (2013), McKeown
et al. (2018), Woodruff et al. (2002), and Vaughn et al. (2014)–students in the experimental
groups achieved greater gains in reading comprehension than that of students in the control
groups. In Arnbak and Elbro (2000), students in the experimental group increased passage
comprehension scores by an average of 36%, compared to an average increase of 24% for the
control group. In Wolter and Dilworth (2013), the experimental group increased passage
comprehension scores by an average of 5.7%, while students in the orthography control group
increased passage comprehension scores by an average of only 0.87% . In Apel and Diehm
(2013), silent reading comprehension scores for the experimental group grew by an average of
34%, versus 26% growth for the control group. In Good et al. (2015), the experimental group’s
reading comprehension scores improved by an average of 17.1%, compared to a 12.3% increase
made by the control group. In Brinchmann et al. (2016), the experimental group saw an average
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growth of 24.4% in reading comprehension scores; for the control group, scores grew by an
average of 15.3%. In Roberts et al. (2013), the treatment group increased reading comprehension
scores by an average of 4.6%, while the control group’s average score decreased by 3.9%. In
McKeown et al. (2018), the experimental group saw average gains of 2.7% in reading
comprehension, versus 1.6% for the control group. In Woodruff et al. (2002), students in the
experimental group gained an average of 79.6% in decoding scores, while students in the control
group gained an average of 6.8%. Finally, in Vaughn et al. (2014), the experimental group
improved reading comprehension scores by an average of 5.8%, compared to an average increase
of 0.9% for the control group.
While 75% of studies saw greater improvement in reading comprehension scores for the
experimental groups, in three intervention studies–Abbott and Berninger (1999), Zoski and
Erickson (2017), and O’Connor et al. (2015)–students in the control groups made greater gains
than those in experimental groups (Figure 13). In Abbott and Berninger, the control group saw
an overall gain of 10.05%, versus 9.73% for the experimental group in passage comprehension.
Some explanations may be a small sample size of 20 students–all with significant reading
disabilities–and a relatively short intervention time of 16 hours. In Zoski and Erickson, the
control group (phonology/alphabet intervention) improved reading scores by 222%, while the
experimental group (morphology) improved reading scores by 139%. Zoski and Erickson
worked with a small sample of 17 students who responded best to a phonology and letter
awareness intervention, followed by a phonology/letter knowledge/morphology group; the
morphology only group improved the least. It is possible that kindergarten struggling readers are
still learning letter names and sounds, and morphological awareness may be difficult to

34
comprehend without a basic grasp of phonology and letter knowledge. Finally, O’Connor et al.
had no true control group; instead, the experimental group’s scores were compared to those of
their mainstream classmates.
Figure 13
Percent Change in Reading Comprehension, Control vs. Experimental

I looked for data patterns based on intervention hours, grade level, and student disabilities
or demographics. I anticipated a correlation between total intervention hours and posttest reading
comprehension scores. However, as shown in the Figure 14, a pattern is not demonstrated.
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Figure 14
Difference between Control and Experimental vs. Total Hours

An analysis of average reading comprehension posttest scores by grade level–elementary,
middle, and high school–shows greater overall gains for high school students, followed by
middle school students, then elementary school students (Figure 15). However, with such a small
sample of studies, two studies–one study for middle school students and one study for high
school students–may be skewing the results. In Zoski and Erickson (2017), control group
students outperformed experimental group students by 59%. In Woodruff et al. (2002), gains of
nearly four grade levels by the experimental group, versus gains of less than half a grade level
for the control group, may also be skewing the results.
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Figure 15
Average Percent Change in Reading Comprehension, Control vs. Experimental

In terms of demographics, the studies may be evenly divided by two student groups:
struggling readers with suspected learning disabilities and struggling readers from low SES
households, of Hispanic or African American descent, and from English language learner
backgrounds. For students with reading disabilities, experimental groups made an average gain
of 17.3% over students in control groups. In contrast, for students who were from low SES
homes, of minority descent, or ELL, control groups made greater gains-42.7%–versus a growth
of 32.0% made by experimental groups (Figure 16). One study, Zoski and Erickson (2017) is
skewing this data: in this study, students in the phonology/alphabet control group made gains of
221.93%, versus gains of 139.19% for the experimental group.
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Figure 16
Average Percent Gains in Reading Comprehension by Disability/Demographics

Major Conclusions
I conducted an extensive literature search and found dozens of articles on the topic of
morphology and literacy, but many did not address struggling readers, include a control group,
nor assess pre- and post-intervention reading comprehension scores. In the end, I found 12
research articles for struggling kindergarten through high school students: seven studies
examined elementary students, three examined middle school students, and two examined high
school students. Students struggled to read due a number of factors, including learning
disabilities, language impoverishment, and alternative language constructions. All studies
included experimental and control groups as well as pre- and post-testing of reading
comprehension. Ten studies took place in the United States, one in Norway, and one in
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Denmark. Sample sizes ranged from 16 to 768. In summary, researchers demonstrated that
morphological awareness is an effective reading intervention for kindergarten through high
school students. These findings support my thesis statement.
Further Research and Study
Design improvements recommended by the authors of the 12 research studies include
changes to training, pretesting, sample, intervention, and follow-up. More comprehensive teacher
training and support was promoted by Arnbak and Elbro (2000) as well as O’Connor et al.
(2015). Good et al. (2015) suggested that a morphology pretest could help researchers
“determine whether individual differences in progress reflect[ed] differences in morphological
awareness ability prior to treatment” (p. 150).
Several researchers recommended changes to the sample. A larger sample size was
recommended by Abbott and Berninger (1999), Woodruff et al. (2002), Wolter and Dilworth
(2013), O’Connor et al. (2015), Brinchmann et al. (2016), and McKeown et al. (2018).
Additionally, Wolter and Dilworth (2013) felt their sample misrepresented the larger population
because participants were recommended by their parents. Woodruff et al. (2002) noted that a
limitation to their study was the inability to randomize students within the two schools; instead,
participants in School A received the intervention, while participants in School B served as the
control group. Future studies would ideally include students in both a control and experimental
group in both schools. Abbott and Berninger (1999) recommended more “homogenous” samples,
concluding that “the enormous within-group variation. . . rendered the group effect statistically
nonsignificant” (p. 244).
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Several researchers felt that changes to intervention time would improve future study
results. Good et al. (2015) supported a longer intervention with more sessions to improve reading
and spelling outcomes. In contrast, Vaughn et al. (2014) recommended a shorter intervention for
younger struggling readers. A population encompassing a wider demographic was proposed by
Woodruff et al. (2002), Wolter and Dilworth (2013), and McKeown et al. (2018). Longer
intervention sessions were recommended by Abbott and Berninger (1999), Apel and Diehm
(2013), Good et al. (2015), and Vaughn et al. (2014). In addition, Apel and Diehm (2013)
suggested increasing intervention frequency, as well as total number of sessions. Smaller group
sizes were proposed by Arnbak and Elbro (2000), O’Connor et al. (2015), and Vaughn et al.
(2014).
Additional suggestions for further research and study include changes to instructional
content and follow-up. Vaughn et al. (2014) felt that older struggling readers could benefit from
extrinsic motivational features; however, they did not recommend this for younger students.
Abbott and Berninger (1999) concluded that alphabetic and phonological awareness should
accompany morphological awareness interventions. Apel and Diehm (2013), Wolter and
Dilworth (2013), and Vaughn et al. (2014) advocated for long-term assessment of morphological
awareness training. According to Apel and Diehm (2013), “follow-up testing several months
postintervention should be conducted to determine whether the initial advantages seen for the
intervention group remain” (p. 74).

40
References
Abbott, S. P., & Berninger, V. W. (1999). It’s never too late to remediate: Teaching word
recognition to students with reading disabilities in grades 4-7. Springer, 49, 223-250.
https://doi.org/10.1007/s11881-999-0025-x
Apel, K., & Diehm, E. (2013). Morphological awareness intervention with kindergartners and
first and second grade students from low SES homes: A small efficacy study. Journal of
Learning Disabilities, 47, 65-75. https://doi.org/10.1177/0022219413509964
Arnbak, E., & Elbro, C. (2000). The effects of morphological awareness training on the reading
and spelling skills of young dyslexics. Scandinavian Journal of Educational Research,
44, 229-251. https://doi.org/10.1080/00313830050154485
Baumann, J. F., Edwards, E. C., Boland, E. M., Olejnik, S., & Kame’enui, E. J. (2003).
Vocabulary tricks: Effects of instruction in morphology and context on fifth-grade
students’ ability to derive and infer word meanings. American Educational Research
Journal, 40, 447-494. https://doi.org/10.3102/00028312040002447
Berko, J. (1958). The child's learning of English morphology. WORD, 14, 150-177.
https://doi.org/10.1080/00437956.1958.11659661
Brinchmann, E. I., Hjetland, H. N., & Lyster, S. H. (2016). Lexical quality matters: Effects of
word knowledge instruction on the language and literacy skills of third- and fourth-grade
poor readers. Reading Research Quarterly, 51, 165-180.
https://www.jstor.org/stable/43999151
Common Core Standards Initiative. (2021). Reading: Foundational skills. English Language Arts
Standards. http://www.corestandards.org/ELA-Literacy/RF/5/

41
Good, J. E., Lance, D. M., & Rainey, J. (2015). The effects of morphological awareness training
on reading, spelling, and vocabulary skills. Communication Disorders Quarterly, 36,
142-151. https://doi.org/10.1177/1525740114548917
Goodwin, A. P., & Ahn, S. (2010). A meta-analysis of morphological interventions: Effects on
literacy achievement of children with literacy difficulties. Annals of Dyslexia, 60,
183-208. https://doi.org/10.1007/s11881-010-0041-x
Hiebert, E. H. (2020). The core vocabulary: The foundation of proficient comprehension. The
Reading Teacher, 73, 757–768. https://doi.org/10.1002/trtr.1894
Kieffer, M. J., & Lesaux, N. K. (2007). Breaking down words to build meaning: Morphology,
vocabulary, and reading comprehension in the urban classroom. The Reading Teacher,
61, 134–144. https://doi.org/10.1598/RT.61.2.3
McKeown, M. G., Crosson, A. C., Moore, D. W., & Beck, I. L. (2018). Word knowledge and
comprehension effects of an academic vocabulary intervention for middle school
students. American Educational Research Journal, 55, 572-616.
https://doi.org/10.3102/0002831217744181
Minnesota Department of Education. (2020). Minnesota English language arts standards draft
#3. https://education.mn.gov/mde/dse/stds/ela/
Morris, R. D., Lovett, M. W., Wolf, M., Sevick, R. A., Steinbach, K. A., Frijters, J. C., &
Shapiro, M. B. (2010). Multiple component remediation of developmental reading
disabilities: IQ, socioeconomic status, and race as factors in remedial outcome. Journal of
Learning Disabilities, 45, 99-127. https://pubmed.ncbi.nlm.nih.gov/445204/

42
National Assessment of Educational Progress. (2019). NAEP report card: Reading.
https://www.nationsreportcard.gov/reading/nation/achievement/?grade=4
National Center for Education Statistics. (2020). Students with disabilities.
https://nces.ed.gov/programs/coe/indicator_cgg.asp
National Reading Panel. (2000). Teaching children to read: An evidence-based assessment of the
scientific research literature of reading and its implications for conreading instruction.
https://eric.ed.gov/?id=ED444126
Newfield, M. U., & Schlanger, B. B. (1968). The acquisition of English morphology by normal
and educable mentally retarded children. Journal of Speech & Hearing Research, 11,
693–706. https://doi.org/10.1044/jshr.1104.693
Newton, J. (2018). Teachers as learners: The impact of teachers’ morphological awareness on
vocabulary instruction. Education Sciences, 8, 161. https://doi.org/10.3390/educsci
8040161
Nunes, T., Bryant, P., Pretzlik, U., & Hurry, J. (2006). Improving literacy by teaching
morphemes. Routledge Taylor & Francis Group.
O’Connor, R. E., Beach, K. D., Sanchez, V. M., Bocian, K. M., & Flynn, L. J. (2015). Building
BRIDGES: A design experiment to improve reading and United States history knowledge
of poor readers in eighth grade. Exceptional Children, 81, 399-425.
https://doi.org/10.177/0014402914563706
Palumbo, A., Kramer-Vida, L., & Hunt, C. V. (2015). Teaching vocabulary and morphology in
intermediate grades. Preventing School Failure, 59, 109–115.
https://doi.org/10.1080/1045988X.2013.850649

43
Park, J., Wiseheart, R., & Ritter, M. (2014). The roles of the speed and accuracy of
morphological processing in the reading comprehension of Spanish-speaking language
minority learners. International Journal of Applied Linguistics & English Literature, 3,
12-27. http://dx.doi.org/10.7575/aiac.ijalel.v.3n.1p.12
Ramirez, G., Walton, P., & Roberts, W. (2013). Morphological awareness and vocabulary
development among kindergarteners with different ability levels. Journal of Learning
Disabilities, 47, 54-64. https://doi.org/10.1177/0022219413509970
Roberts, G., Vaughn, S., Fletcher, J., Stuebing, K., & Barth, A. (2013). Effects of a responsebased, tiered framework for intervening with struggling readers in middle school.
Reading Research Quarterly, 48, 237-254. https://doi.org/10.1002/rrq.47
Spataro, P., Rossi, A. C., & Longobardi, E. (2018). Are belief-based justifications associated
with metalinguistic awareness? A cross-sectional study in school-age children. Infant &
Child Development, 27, 1-13. https://doi.org/10.1002/icd.2048
Templeton, S., & Scarborough-Franks, L. (1985). The spelling's the thing: Knowledge of
derivational morphology in orthography and phonology among older students. Applied
Psycholinguistics, 6, 371-389. https://doi.org/10.1017/S0142716400006317
Vaughn, S., Roberts, G., Wexler, J., Vaughn, M. G., Fall, A., & Schnakenberg, J. B. (2014).
High school students with reading comprehension difficulties: Results of a randomized
control trial of a two-year reading intervention. Journal of Learning Disabilities, 48,
546-558. https://doi.org/10.1177/0022219413515511

44
Wolter, J. A., & Dilworth, V. (2013). The effects of a multilinguistic morphological awareness
approach for improving language and literacy. Journal of Learning Disabilities, 47,
76-85. https://doi.org/10.1177/0022219413509972
Woodruff, S., Schumaker, J. B., & Deshler, D. D. (2002). The effects of an intensive reading
intervention on the decoding skills of high school students with reading deficits. Kansas
University, Lawrence Institute for Academic Access, pp. 1-42.
https://eric.ed.gov/?id=ED469293
Zoski, J. L., & Erickson, K. A. (2017). Multicomponent linguistic awareness intervention for atrisk kindergarteners. Communication Disorders Quarterly, 38, 141-171.
https://doi.org/10.1177/1525740116660817

45
Appendix A: Comprehensive Data
Table 1: Scope of the Review--Database Searches
Database
Directory of
Open Access
Journals
(DOAJ)

APA PsycNet

Search Term
Morphology

Number Article on Morphology as
of Hits
a Reading Intervention
64,433

too broad

morphological awareness and
vocabulary

34

NA

morphology and reading

225

too broad

reading comprehension and
morphology

22

NA

morphological awareness and reading

69

NA

metalinguistic awareness and reading
comprehension

15

NA

morphological awareness and reading
comprehension

32

NA

morphological awareness and
vocabulary

371

NA

morphological awareness and reading
comprehension

288

NA

morphology and reading intervention

2

NA
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Table 1 (Continued)
St. Cloud State title contains morphology and title
University
contains reading comprehension
online library
title contains morphology and
vocabulary

5

NA

35

NA

subject contains morphology and
subject contains reading intervention

67

Goodwin & Ahn (2010)
(Used the works cited, not
the article’s content)

title contains morphology intervention
and any field contains reading

4

Apel & Diehm (2013)

subject contains morphology and
subject contains reading
comprehension and any field contains
low SES

25

Woodruff, Schumaker, &
Deshler (2002)

subject contains morphology and
subject contains reading
comprehension and any field contains
ELL

21

NA

subject contains morphology and
subject contains reading
comprehension and any field contains
reading disability

132

NA

subject contains morphology and
subject contains reading intervention
and any field contains reading
disability

56

repeat articles

morphology reading intervention ELL

201

Vaughn, Roberts, Wexler,
Vaughn, Fall, &
Schnakenberg (2014)

Any field contains morphological
awareness and title contains
intervention and any field contains
reading comprehension

208

McKeown, Crosson,
Moore, & Beck (2018)
Zoski & Erickson (2017)
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Table 1 (Continued)
Any field contains disability and
subject contains morphological and
any field contains reading intervention
and any field contains morphology

97

Good, Lance, & Rainey
(2015)

Author/Creator contains Apel, Kenn
and Any field contains morphology

30

repeat articles

any field contains intervention and any
field contains affix and any field
contains reading

1,311

O’Connor, Beach, Sanchez,
Bocian, & Flynn (2015)

any field contains intervention and any
field contains affix and any field
contains reading and any field
contains control group and any field
contains experiment

321

Roberts, Vaughn, Fletcher,
Stuebing, & Barth (2013)

Works Cited for the article: A meta-analysis of
morphological interventions: Effects on literacy
achievement of children with literacy difficulties, by
Goodwin & Ahn (2010)
Google
Scholar

PubMed

morphology reading intervention

Brinchmann, Hjetland, &
Lyster (2016)
73

Abbott & Berninger (1999)
Arnbak & Elbro (2000)

223,000 too broad

morphological awareness and reading
intervention

956

too broad

morphological awareness and reading
comprehension

2

morphology and reading intervention
and struggling readers and
experimental study

196

repeat articles

morphological awareness reading
intervention

60

repeat articles

morphological awareness reading
intervention for struggling readers

4

NA

NA
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Table 1 (Continued)
ERIC

morphological awareness

514

too broad

morphological awareness and reading

415

too broad

morphological awareness and reading
intervention

66

repeat articles

morphological awareness intervention

82

Wolter & Dilworth (2013)

Table 2: Reading Comprehension Tests
Grade Level
Elementary
School

Middle School

High School

Article

Reading Test

Abbott and Berninger (1999)

Passage Comprehension

Arnbak and Elbro (2000)

Passage Comprehension

Apel and Diehm (2013)

Silent Reading Efficiency and
Comprehension

Wolter and Dilworth (2013)

Passage Comprehension

Good, Lance, and Rainey (2015)

Reading

Brinchmann, Hjetland, and Lyster (2016)

Reading Comprehension

Zoski and Erickson (2017)

Reading

Roberts, Vaughn, Fletcher, Stuebing, and
Barth (2013)

Passage Comprehension

O’Connor, Beach, Sanchez, Bocian, and
Flynn (2015)

Silent Contextual Reading
Fluency

McKeown, Crosson, Moore, and Beck
(2018)

Gates-MacGinite Reading

Woodruff, Schumaker, and Deshler (2002)

Reading Decoding

Vaughn, Roberts, Wexler, Vaughn, Fall,
and Schnakenberg (2014)

Reading Comprehension
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Table 3: Student Disabilities/Demographics
Grade Level
Elementary
School

Middle School

High School

Article

Student Disabilities/
Demographics

Abbott and Berninger (1999)

reading disability

Arnbak and Elbro (2000)

reading disability

Apel and Diehm (2013)

low SES, African American

Wolter and Dilworth (2013)

reading disability

Good, Lance, and Rainey (2015)

reading disability

Brinchmann, Hjetland, and Lyster (2016)

reading disability

Zoski and Erickson (2017)

low SES, ELL

Roberts, Vaughn, Fletcher, Stuebing, and
Barth (2013)

low SES, ELL, Hispanic,
African American

O’Connor, Beach, Sanchez, Bocian, and
Flynn (2015)

low SES, ELL, Hispanic

McKeown, Crosson, Moore, and Beck
(2018)

low SES, African American

Woodruff, Schumaker, and Deshler (2002)

learning disabilities

Vaughn, Roberts, Wexler, Vaughn, Fall, and low SES ELL, Hispanic,
Schnakenberg (2014)
African American
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Table 4: Data from the Studies--Sample Size, Total Hours, Duration
Grade Level
Elementary
School

Middle
School

High School

Sample Size

Total
Hours

Duration

Abbott and Berninger (1999)

20

16

4 months

Arnbak and Elbro (2000)

60

9

12 weeks

Apel and Diehm (2013)

151

13.3

8 weeks

Wolter and Dilworth (2013)

27

13.5

9 days

Good, Lance, and Rainey (2015)

16

10

10 weeks

Brinchmann, Hjetland, and Lyster
(2016)

59

30

10 weeks

Zoski and Erickson (2017)

17

12

6 weeks

Roberts, Vaughn, Fletcher,
Stuebing, and Barth (2013)

768

133.3

3 years

O’Connor, Beach, Sanchez,
Bocian, and Flynn (2015)

38

30.8

9 weeks

McKeown, Crosson, Moore, and
Beck (2018)

192

55

44 weeks

Woodruff, Schumaker, and
Deshler (2002)

62

25

4-8 weeks

Vaughn, Roberts, Wexler, Vaughn,
Fall, and Schnakenberg (2014)

375

266.7

2 years

Article
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Table 5: Reading Comprehension Pretest and Posttest Scores
Grade
Level

Average
Pretest
Score

Average
Posttest
Score

Control

80.6

88.7

Experimental

87.4

95.9

Control

3.3

4.1

Experimental

3.3

4.5

Control

18.6

23.3

Experimental

18.7

25.1

Control

92.4

93.2

Experimental

94.1

99.8

Control

70.3

78.9

Experimental

75.6

88.5

Brinchmann, Hjetland, and Lyster
(2016)

Control

51.5

59.4

Experimental

47.7

59.3

Zoski and Erickson (2017)

Control

3.8

12.3

Experimental

4.7

11.2

Roberts, Vaughn, Fletcher, Stuebing, Control
and Barth (2013)
Experimental

86.5

83.1

86.6

90.5

O’Connor, Beach, Sanchez, Bocian,
and Flynn (2015)

Control

85.9

94.4

Experimental

84.6

89.0

McKeown, Crosson, Moore, and
Beck (2018)

Control

501.1

509.1

Experimental

506.7

520.5

Article

Elementary Abbott and Berninger (1999)
School
Arnbak and Elbro (2000)

Apel and Diehm (2013)

Wolter and Dilworth (2013)

Good, Lance, and Rainey (2015)

Middle
School

Group
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Table 5 (Continued)
High
School

Woodruff, Schumaker, and Deshler
(2002)

Control

5.9

6.3

Experimental

4.9

8.8

Vaughn, Roberts, Wexler, Vaughn,
Fall, and Schnakenberg (2014)

Control

91.6

92.5

Experimental

88.4

93.5

Table 6: Percent Change in Reading Comprehension, Control vs. Experimental
Grade Level
Elementary
School

Middle
School

High School

% Change
Control

% Change
Experimental

Abbott and Berninger (1999)

10.05

9.73

Arnbak and Elbro (2000)

24.24

36.36

Apel and Diehm (2013)

25.63

34.47

Wolter and Dilworth (2013)

0.87

6.06

Good, Lance, and Rainey (2015)

12.28

17.06

Brinchmann, Hjetland, and Lyster (2016)

15.33

24.36

Zoski and Erickson (2017)

221.93

139.19

Roberts, Vaughn, Fletcher, Stuebing, and
Barth (2013)

-3.92

4.59

O’Connor, Beach, Sanchez, Bocian, and
Flynn (2015)

9.97

5.20

McKeown, Crosson, Moore, and Beck (2018)

1.60

2.73

Woodruff, Schumaker, and Deshler (2002)

6.78

75.59

Vaughn, Roberts, Wexler, Vaughn, Fall, and
Schnakenberg (2014)

0.93

5.79

Article
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Table 7: Average Percent Gains in Reading Comprehension
% Difference between
Experimental Group
Disability/Demographics
Reading Comprehension
Pretest and Posttest Scores

Average %
Control
Group Gains

Average %
Experimental
Group Gains

Learning Disability

17.27

11.59

28.86

Minority, Low SES, ELL

-10.70

42.69

31.99

Table 8: Average Percent Reading
Comprehension Score Change,
by Grade Level
Grade Level

Percent Change

Elementary School

-6.16

Middle School

4.17

High School

40.69
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Table 9: Total Intervention Hours vs. Average
Change in Reading Comprehension
Total Hours

% Difference between
Control and
Experimental

9

12.12

10

4.78

12

-82.75

13.3

8.84

13.5

5.19

16

-0.32

25

72.81

30

9.03

30.8

-4.77
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1.13

133.3

8.51

266.7

4.86

